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1 , $k$
. $k$ k- . Raymond
Ricart Agrawala [11] $k$
$k+1$ [10].
k- , [3].
$U$ k- $Q$ , $Q\subseteq 2^{U}$ .
1. $q\in Q$ , $q\neq\emptyset.\cdot$
2. Non-intersection Property:
$h(<k)$ $q_{1},$ $q_{2},$ $\ldots,$ $q_{h}\in Q$ , $q_{i},$ $qJ$ $q_{i}\cap qj=\emptyset$
, $q_{h+1}\in Q$ $i(1\leq i\leq h)$ $q_{h+1}\cap q_{i}=\emptyset$ $q_{h+1}\neq q_{i}$ .
3. Intersection Property:
$q_{1},$ $q_{2},$ $\ldots,$ $q_{k},$
$q_{k+1}\in Q$ , $q:,$ $q_{j}$ $q_{i}\cap q_{j}\neq\emptyset$ .
4. Minimality:











, $n$ , .
. ( $ID$ ) $u_{i},$ $1\leq i\leq n$
. ID ID . 2







$r_{i},$ $1\leq i\leq k$ .
$U,$ $R$ . , $\alpha$
. , $\alpha$ : $Uarrow 2^{R}$ , $\prime u\in U$ , $\alpha(u)\subseteq R$ .
, 3 $(U, R, \alpha)$ .
$(U, R, \alpha)$ .





Request : . Access .
Access : . Normal
.
Normal : Request Access . Request .
\pi , .
2
(Anonymous Resource Conflict Resolution Problem; , ) ,
$(U, R, \alpha)$ , 2 . $\rho_{v}(c)(\subseteq\alpha(v))$
$v$ $c$ .
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$\forall V(\subseteq U),$ $\alpha(V)=\bigcup_{v\in V}\alpha(v)$
$\alpha$ : $2^{U}arrow 2^{R}$ , $\square$








$u_{i}$ , $\subseteq 2^{U}$ . ,
$\mathcal{P}$ .1
[ $\mathcal{P}$]
( ) $u$: , $q\in Q_{i}$ , $u_{j}\in q$
$REQ_{i}$ .
( ) . $u_{i}$ REQi $u_{j}$ ,
$REQ_{k}$ , $OK_{j}$ , $REL_{k}$
REQi QUEUEj . , $u_{j}$
$OK_{j}$ .. RELk $u_{j}$ , QUEUEj
$REQ_{i}$ QUEUEj $u_{i}$ $OK_{j}$ .
( ) $q\in Q_{i}$ ,
$u$: .
1 $\mathcal{P}$ , , , ,
. , [3] .
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1 $S=(U, R, \alpha)$ $V$, V’ $\alpha(V)\neq\alpha(V)$ .
, , $S$ $\mathcal{P}$
.
( ) $Q$ $\mathcal{P}$ $S$ .
, $r$ , $r\in\alpha(V)$ $r\not\in\alpha(V’)$ . , $|\alpha(V\cup V’)|>|\alpha(V’)|$ .
1 , $Q$ $(|\alpha(V’)|+1)$
. , 2 , $Q$ $|\alpha(V\cup V’)|$
, $|\alpha(V\cup V’)|>|\alpha(V’)|$ $\square$
1 , , .
, .
A $G(\in \mathcal{G})$ , $u_{i}\in G$ $Q_{G}$ .
$\mathcal{P}$ $Q_{G}$ .
$C$ $S\subseteq \mathcal{G}$ , $\bigcup_{c_{i}\in s^{Q_{G_{i}}}}$ $| \bigcup_{G_{i}\in S}\alpha(G_{i})|-$ .
$C$ .
2 $C$ $Q$ $\mathcal{P}$ , .
( ) $V=\{v_{1}, v_{2}, \cdots, v_{m}\}$ , $S=$ { $G;|v_{j}\in G_{i}$ for some $v_{j}\in V$ } ,
$\alpha(V)=\bigcup_{G_{i}\in S}\alpha(G_{i})$ .
, $v_{j}$ $Q_{v_{j}}$ ,
$\bigcup_{v_{j}\in V}Q_{v_{j}}=\bigcup_{G_{i}\in S}Q_{G_{i}}$ .
$i$
$\mathcal{P}$ , $c$ , $V$
$| \bigcup_{v\in V}\rho_{v}(c)|$ \cup G.\epsilon s $Q_{G_{i}}$ . ,
$v_{j}\in V$ , $Q_{v_{j}}$ ( )1
. , ,
.
$\bigcup_{G_{i}\in S}Q_{G_{i}}$ $| \bigcup_{G_{i}\in S}\alpha(G_{i})|(=|\alpha(V)|)-$ , $\bigcup_{G;\in S}Q_{G_{i}}$ ,
$|\alpha(V)|$ . , $| \bigcup_{v\in V}\rho_{v}(c)|\leq|\alpha(V)|$ .






1. $S\subseteq \mathcal{G}$ , $| \bigcup_{G}:\in s^{\alpha(G_{i})}$ $Q_{S}$ . , $S,$ $S’\subseteq \mathcal{G}$
, S\neq S’ , $\forall q\in Qs,$ $\forall q’\in Qs’,$ $q\cap q’=\emptyset$ .
2. $G$ $Q_{G}^{*}$ ,
$Q_{G}^{*}= \bigoplus_{s\in c}Q_{S}$
. ,Q\oplus Q’ $=\{q\cup q’|q\in Q,$ $q’\in Q’\}$ .
, . ,
\oplus .
1 $Q:(i=1,2)$ $k_{i^{-}}$ , $U_{1}\cap U_{2}=\emptyset$ . , $k= \min\{k_{1}, k_{2}\}$
, $Q_{1}\oplus Q_{2}$ k- .
( ) , $k=k_{1}\leq k_{2}$ . $Q_{1}\oplus Q_{2}$ k- 3
.
1) Non-intersection property: $q_{1},$ $q_{2},$ $\cdots,$ $q_{h}\in Q_{1}\oplus Q_{2}$ $h(<k)$ . $\oplus$
, q: $a:\in Q_{1}$ $b_{:}\in Q_{2}$ , $q_{i}=a_{i}\cup b;$ . , $Q_{1}$ $k_{1}(=k)-=-$
, $Q_{2}$ $k_{2}(\geq k)-$ -. , Non-intersection property
, $ah+1\in Q_{1}$ $b_{h+1}\in Q_{2}$ ,
$a:\cap a_{h+1}=\emptyset\wedge b_{:}\cap b_{h+1}=\emptyset,$ $1\leq i\leq h$ .
, $qh+1h+1h+1$ , $q:^{n_{q_{h+1}}=\emptyset,1}\leq i\leq h$ .
2) Intersection property: $k+1$ $q_{1},$ $q_{2},$ $\cdots,$ $q_{k+1}\in Q_{1}\oplus Q_{2}$ .
\oplus , $q_{i}$ $a_{i}\in Q_{1}$ $b:\in Q_{2}$ , $q:=a:\cup b_{i}$ . , $k+1$
$a_{1},$ $a_{2},$ $\cdots,$ $a_{k+1}\in Q_{1}$ , $Q_{1}$ k- $-$ .
3) Minimality: \oplus , $q_{i}\in Q_{1}\oplus Q_{2}$ $a:\in Q_{1}$ $b_{i}\in Q_{2}$ , $q_{i}=a_{i}\cup b_{i}$ .
, $Q_{1}$ Minimality $a_{i}\subseteq a_{j}$ 2 $a:,a_{j}\in Q_{1}$
. , $Q_{2}$ Minimality $b;\subseteq b_{j}$ 2 $b_{i},$ $b_{j}\in Q_{2}$ }$h$
. , $q_{i}\subseteq q_{j}$ 2 $q_{i}=a_{i}\cup b_{i},$ $q_{j}=a_{j}\cup b_{j}$ $Q_{1}\oplus Q_{2}$ .
1 , .
1 $G\in \mathcal{G}$ , $Q_{G}^{*}$ $|\alpha(G)|-$ .
( ) $S_{G}=\{S_{i}|G\in S_{i}\}$ . $k= \min\{k; : S_{i}\in S_{G}\}$ , $Q_{\{G\}}$ k- . ,
$|\alpha(G)|=k$ . , $S_{i}\in S_{G}$ ,
$| \alpha(G)|\leq|\bigcup_{G_{j}\in S_{i}}\alpha(G_{j})|$
.
, 1 $Q_{G}^{*}$ $|\alpha(G)|-$ .
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3 $S\subseteq \mathcal{G}$ , $\bigcup_{G;\in S}Q_{G}^{*}$ : $| \bigcup_{G_{i}\in S}\alpha(c_{:})$ .
( ) $Q^{*}(S)= \bigcup_{c_{:}\epsilon s^{Q_{G_{i}}^{*}}}$ . $Q^{*}(S)$ $| \bigcup_{G;\in S}\alpha(G_{i})|-$ 3 .
1) Minimality: 2 $q_{1},$ $q_{2}\in Q^{*}(S)$ , 2 , $q_{1}\in Q_{G_{1}}^{*},$ $q_{2}\in$
$Q_{G_{2}}^{*}$ . , $q_{1}\in\oplus_{G_{1}\in S}Qs,$ $q_{2}\in\oplus_{G_{2}\in S’}Qs$’ .
$q_{1}\subseteq q_{2}$ $Q_{G_{1}}^{*}=Q_{G_{\wedge}}^{*}$. , $Q_{G_{1}}^{*}$ Minimality .
$q_{1}\subseteq q_{2}$ $Q_{G_{1}}^{*}\neq Q_{G_{2}}^{*}$ . , $q\in Q_{\{G_{1}\}}$ , $q\subseteq q_{1}$ . , $q’\in Q_{\{G_{1}\}}$
$q’\subseteq q_{2}$ . , $q_{1}\subseteq q_{2}$ $q_{2}$ , .
2) Intersection property: $\sigma=|\bigcup_{G_{i}\in S}\alpha(G;)|$ .
$\sigma+1$ $q_{1},$ $\cdots,$ $q_{\sigma+1}\in Q^{*}(S)$ . , $q!\in Q_{G}^{*}$ :’ $G_{i}\in S$
.
$Q_{G}^{*}:=\oplus_{G_{i}\in 7t}Q_{\mathcal{H}}$ , , $\exists p;\in Q_{S},p$:q: . , $\sigma+1$
$p_{i}\in Q_{S}$ , $Q_{S}$ \mbox{\boldmath $\sigma$}- .
3) Non-intersection property:
$\rho(<\sigma)$ $q:\in Q^{*}(S)$ . $f$ : $\{q_{i}, 1\leq\sigma\}arrow\bigcup_{G_{i}\in S}\alpha(G_{i})$ ,
$R^{*}=\{r_{i}|r:=f(q:)\}$ . $\rho<$ \mbox{\boldmath $\sigma$} , $r \in\bigcup_{G_{i}\in S}\alpha(G_{i})-R^{*}$ . ,
$r \in\bigcup_{G\in S}:\alpha(G_{i})$ , $r\in\alpha(G)$ $G$ .
$\prime r\ell\supseteq\{G\}$ , $\Phi_{?t}=\{q_{\mathcal{H}}|\exists q_{i}, q?\iota\subseteq q_{i}\},$ $p_{\mathcal{H}}=|\Phi_{?t}|$ ,
$\rho_{?t}\leq|\bigcup_{G_{i}\in?t}\alpha(G_{*}\cdot)-r|<|\bigcup_{G;\in \mathcal{H}}\alpha(G_{i})|$ .
, $\prime H\supseteq\{G\}$ , $q_{?t}\in Q_{\mathcal{H}}$ ,
$q? c\cap(\bigcup_{=1}^{\rho}q_{i})=\emptyset$ .
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